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1020020055231 2003/7/19 
[^l#^^H 2002.09.12 

[^^§£1 S^SS] OPTICAL FIBER DRAWING EQUIPMENT HAVING BREAK FAILURE 

REDUCTION DEVICE BY CONTROLLING THE CURVATURE RADIUS OF 
THE OPTICAL FIBER 

[SSI ^<^MslA^ 

[S^eiSH] 1-1998-000283-2 

[cHS-ieJi 

[ □ dl 01 3 H 1 9-1 998-000269- 1 

[S^^^ae^SJS] 1999-026591-4 

[^S2i SSa:*!! LEE.Joon Keun 

661230-1067423 
[^^eisl 137-794 

1=^^] MmmmA] m^=p- m^m ^^om^ 1503m 

I^^] KR 

9^s:?ll KIM.Weon Bae 

I^eim^eisl 650101-1482213 
[^e&lsl 440-709 

4-S!A| Hh^EF^ 14m 1704s 

I^^l KR 

[^SSj Sgs::>ll KIM.Chul Min 
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1020020055231 



^Xf: 2003/7/19 



[^ej^^eis] 711003-1162726 

i^m^m.] 440-300 

r^^i ^^A\ S2t^ iysonI^e 102s boss 

[^^J KR 

[^^11 mmm xii42^°i ^mm °im mm, mm^ xii60i£i 

oil 2lt^ #^^A^ m g^&Lia. cHdiei 
(ei) 

[:'I^#§1S] 20 S 29.000 

0 3 OS! 
0 a 0 §! 

[^'AhS^S] 4 m 237.000 ^ 

[i.^:»1l] 266.000 S! 

[§¥A|#] 1. fi^^AI S>M|A|(£a)_m 
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1020020055231 #^ '^^}: 2003/7/19 

^^^] <^l^<='fl ^^15]^ ^^j-B- 'y^^^]<Hl Siol^i, ^<H£ ^>M- 1-&I(8. 9) 

7> Jl^ 1-&|(7)^ ol^cfl o^^^>c^ o. ^s. o. 

^^^-B-(i)^ ^-1^^ ^ 9X^. ^^j-R-(i)^ 7c}-i7> ^^i]t:e.ci- ^TiM- 

^-f<=>il <^1* 1-SK8, 9)21 ^^i# ^:^^H ^1- ^>^^ -§-^^ ^^:e.tq- 

^711 ^ ^Cl-. :£t!- ^1-S- 1-Si(8. 9)» ^71-^^S- ^Wl^O.^>«l JL^ o] 

^Ai jL^ s.e-i(7)n].^ ^wl^m ^^^^^ cl ^ ^ 3X^. 

[t|lS£] 

£ 3 

91^, ^1-. ^>^, ^3:^, i^, ol^. *sl, 3.^ 
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1020020055231 ^^ 'U^}: 2003/7/19 

{OPTICAL FIBER DRAWING EQUIPMENT HAVING BREAK FAILURE REDUCTION DEVICE BY CONTROLLING 
THE CURVATURE RADIUS OF THE OPTICAL FIBER} 

£ 2fe #2fl^ ^^^^ ^-yA] ^^^s. ^ M-^^^ 

7MiE.ol4. 

Rl: Ji^ l-e-)!?]-^ ^wj^l-^ ^4-^ ^1- 

R2: o]^ ^E]^ ^7mo_^ ^til*>^ ;§-fo^ tiV;g . 
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1020020055231 ""^^V^ 2003/7/19 

l: 2: 7}<^S., 

3: 2!:^^^^7l, 4: 

5: 6: x>5q>«d ^^^^1. 

7: Jl^ 8: o]^ l.&|i, 

9: ol^g- i-e^2, 10: ti-Sfl^, 

11: 3iia|- 12: ^, 



13: nl4i^^>, 
15: 

17: >^i3illo]A^, 
19: ^ll«J-*J= 7Vol:^. 

<19> ^ ^x^^ ^1: 2:^* ^t!: ^^-^ ^"l^ ^^11- ^wl*>^ 

-fr 91^ ^^1<^1 ^-^S. -acV ^o]S. o]^o^ o]^ l-ei(8. 9)7} 

<20> ^ $Xo]^^ 7H:b s^c]^!-'^ #efl^ ^^-B- ^^^^j-^l^ 
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14: 3.^, 
16: MB. 
18: B]-^-] ^^1. 



1020020055231 ""^^V: 2003/7/19 

<21> ^7}^2] ^l2:*V7l S.4 ^1^^^^^ ^1^^ S-^H* 

Modified Chemical Vapor Deposit ion) ^IM- y]^ #^^(OVD, Outside Vapor 
Deposition) 7l>a- ^ #^^^(VAD. Vapor Axial Deposit ion)^^ ^^^-B- 2-^11 ^12^ 

^^d* ^12:^ ^^-n- 2-^]l(0ptical Fiber Preform)^ ;^1 cfl (Feeder , Draw 

tower )( 1^1 H^l). 7>1S. (Furnace) (2), 3l^^^7l(3), ^zl-^^^l(4), ^^^^1(5), 
^ ^2l-^J-^l(6). ?^:±:€(i='li^l) ^ :i§(i^l£^l)-^* ^IM-^^i ^^>^-^S. <y^£l^^i 
2}-;^^ (Drawing Process)* T^^ItII ^i^. 
<22> «i^o.s.A^ 7>^S.(2)^ ^S. ^71;^^ ^S. JL^sl-^HS- ^ 6l<^-^^^ ^1<^1^ -i- 

^>-§-^^ ^ 9X^. 7}<^^(2)<^]^^ ^^4-9r 3.^m #^tb 

-g-g-^V^ ^7}^9] ^^^-B-d)^ 'a^W. ^^^^ 1:^#<^1 ^^-B-(i) 
7j-£7> ^-l^Vsl^l ^^^tlr ^^7l7> ^A*>t:l-. 

<23> ^''d^V^ ^"?> 511<>1^-1 ^HHS ^^7l ^^^^71(3)3. ^^*> 

Jl ?^^^(Pl£Al)o^ >^H^><^ %^^-B-<^l ^^(^^)* ^>7l ^ 

^^^>7l ^^^^1(4)1- ^^^J-^l(4)* 3.^ 

^^1(5)1- 71 ^^1 ^'^^(D'^Hl 3.^^ ^t^. o] 3.^^ ^>go.Q)^ ^^y^^ <^^x\ 

71^ ^H. n>2. -f-O.S.-^El ^S.^}^ tbl=f. <^ 71 oil ^o]^ 

3.^ ^^^^(Kynar). <^1^^1, ^^€r RTV, ^>^^ ^sl-^^l7l- 9X^. 

<24> >^>S.lAi ^^:^J-^1(6)* -i-^^V^^^i ^51-^^1(6)* ^IM-^ 

£^1)* -i-^^Ml ^1^. o] ^ ^#(nl£Al) Eflola..^ ^(Dl£Al)ofl ^Al^c^. 
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1020020055231 "^^V^ 2003/7/19 

<25> S-€- ^^-^^ ^4: -S.:?!^ ^^*>fe^l S^«--tfl^H(prove-test)* 

<26> ^7] 7>^S(2), ^^^^7l(3). ^4^^1(4). S^^^](5). ^^V^-a ^^^^1(6) 

^ i^^^ stand-type draw tower)<^l ^^>^^S. ^^"J-^ 

^S. ^^^-^1- ^^^S. ^d^]S\o] ?^>.^(nl£Al)^ 7]^ o]^ «J-*j= Ji^ 
l-e^?)* ^-fr^VTlM-, 3.^^ni5m o]^ ^«fl Jl^ *Sl(7)* ^-^ 

^VTluf ^>5!l.^ ^^^J-^l(6)» 7l:?l o]^ JL^ 1-&I(7)» ^-B-^V 

711 :£ 1^ ^^^^ ^^^^1^ ^^^^(1)7]- ^V^^ ^S|-^J-^1(6)» 71^ o] 

<27> ZL&m f^BflSl ^75llu|- *Sl-^Sl 3.71 ^^^l^S. ^3:V<^ «]:^ 

^ sl^^l* 7l^liS^i ^^S*>^ -g-^)^ ^^S^lT'm 

£ 2^ ^'a-^ ^^^1 JI^ 1-5=1(7) ^^^S. t!: ^^^^^ M-Hl-ifl^ 711 

ol5:l^ ^^^-g-«^l SZ<H^i 7l-<I^(2)vfl<HlAi cl^ <a>^Kl3)7V #^3^>7li4 3. 

oii <a^>(i3)i2i- 3^(i4)<^i siti: ^^^^^ ^m^v^i ^'a-^ ^-a^^ 

•^-^^m ^^^"y ^9X^ ^^S- ^4. 

<28> ^ ^^^^m<^i ^ -s-^^^^i ^^-^(i)<Hi ^si^ 
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1020020055231 ""^^V- 2003/7/19 

<29> 2^, ofls. s-o^ ^-a-^Cl) ^y^o] 125 /an ^IJL ^-g-^(^wj-^ ^^ofl SlSj] -g- 

^)ol 0.3 kgfel-JL 1: ^^^<^1 ^*fl ^^^-R-(l)<Hl ^e^^ -§-^<^l ^tt "a:^^ 

^, JLB^B^V^l ^-f ^:^efli(Fracture stress, -§-^)7> 

651.4ksi'^li o q = F/A = 0.3 x9.81/[(u /4) x( 125x10-6)2] =2. 40xl08Pa( 34. 53ks i )<^lB.S. 
, ^ 18.86 ^5. <^m-. 

<3o> :£t!r l-2-i<^l ^tt ^^-S-^<^1 ^^-n-(i)<=>ll -§-^<^l 'i!: 

31^^}^] ^-T- rfiB5ll^7> 651.4ksiol3l o b = Ey/R = 

3x70x109x125x10-6/(2x0.082) = 1.61xl08Pa(23.2ksi )olS.S-, ^ 11 nd^x^ a 

o c=YK/Ci/2 1 ^ crack 7]^, Y7> 3^1 ZL, Fracture toughness K7> 0.79x 

106 c^r^ 341 ksi <^]S.S., ^7]6\] 7lB)- sq:^ ^«fl <?l:^^ol 1 

<3i> n]:^ ^^o] ^§7]^] ^^^-R-71- s^^^l(5)<^l^i S.^ 3.^<=>] ^ ^ ^>^^ 

-§-^* ^Tfl € ^-f ^^-^(1) ^H1<^1 €■ ^^J^H ^^l^it!: ^^a-B-d)^ *a 

^tb *>#^ Al^^V^ H^ti.-Efl>iEo1lAl njAlo] ^^^^ 7>^^^ol ^711 
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1020020055231 %^ ^^^V: 2003/7/19 

(7)^ -i^i^Vfe ^^o] n^]^ '']^^ ^^^^s. ^ «y# 

^^^^ ^^^^(1)2] #^^-l*>» ^-2.71^ tb slSi^. ^-el-^i ^ 

<33> ^ ^vt^^ ^7lsq- ^^1^* ^^*>7l ^-^s.. 

<34> ^ l-si(8. 9)1- ^til^H ^1- «J:^* S^^H ^ 

<35> ^71 sq- ^^^*>7l 

<36> ^ ^Vx^^ o. -g-g-^H 7>^S.(2), ^^^-g-(l)^ ^ 

^1(4), 3.^^}^ ^^^J-^l(5). ^^^-^(1)1- ^>^^ ^3^-^^l(6), 

M- JL^ l-eK7)7> ^7] S^^^l(5), ^7l ;^>^'«d ^^^^1(6) ^ ^7l 

<H^i, ^>M- o]^ l,sl(8, 9)7> ^71 Ji:^ l-ei(7)5^ ol^ofl ^^^H ^4 
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1020020055231 %^ "U^}- 2003/7/19 

<37> ol5r> ^ ^^o\] itj-^ ^l" 2:^^ ^tb ^^^-B" ^ ^J"^!* 

<38> £ 3^ ^ ^'=g<Hl ^'a^ "^l^a^^l'Hl 9X^^^ UV ^^^^1(6)« 

<39> ^ ^T^Ofl O. ^^^O. ^^^^ ^^m^ 

^^^-B- ^^1^ ^^^-B- s-^fl» -§-§-^H ^^-B-(i)« "y^^V^ 7>«ls(2)^ o]^ofl 

^^^1(5)7> 0]:^6\] ^A^O.(^l)0^ ^O^S 0]^0\ Jl^ 

e-K7)7> ^^IslJl, ^7] Jl^i 1-&|(7)^ ol^ofl ^o^i ^>i4 ol^vo^ o]:^ *eK8. 9)7]- 

^^^-R- tl^ ^^1^ s. 3o\] ^^^^ ti>sq- ^o], ^A^o. ^^^^ ^>a-B-(i) 
* 91%^}^ 7>^S.(2)^ ol^ofl ^>a-H-(l)s1 ^ ^1<H*>^ 2l^#^7l(3)7> 

^<^1 ^^^-^(D^ 3.^^}^ ^^^^^1(5)71- ^^ISlJl, oj^ofl :^>a^(l)l- ^^*>fe 
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1020020055231 ^^^>- 2003/7/19 

(8, 9)7> ^#^>o^ ^^mcf. ?^i^(nli5.Al) ^ ^^l^irf. 

^^^-6- ^^1^ ^^^-^ -g-S-^H "y^^m 7l-<i^(2)fi1 o] 

^<=H1 ^^^-^(l)^q ^ ;^1<^*1-^ 2=i;^^;^7l(3)7> <^l^«>fl 

(1) ^-9^(1)* ^2l-«^>^ ^^^^](4)7} -i^ls]^. <>1^«^1 ^^-B-CD-l- s^«> 

^ S^^^l(5)7> ^^1S]JL. ol^ofl ^^*>^ UV >g^^^l(6)7> ^^l^lJl. 

ol^i-o^ jL^ #eK7)7> ^^1S]ZL, ^7l Ji^ l-eK7)^ <^1^<^1 ^<H£ *>M- ^^I'S-^ 

<42> ol-g- l-E-](8, 9)^ wV^^l^l-Tfl^ ^<H:£ 27)1 o]^^^ c^^^o} ^^Itb^V. 2711 

^1^^^ ^1^ 9)1- <?!^^> ^^>^ ^1- '^7l7> ■%ro]n 

<43> H 4^ ^ ^^oil ^^-B-(l) ^^^^If^ ^1* l:e-K8, 9)* ^wltb ti.2fl^ 

(lO)-g- M-^vfl^ 7il5^£olJi, :£ 5^ ^ i^^- ^^-H-(i) 

l-sl(8, 9)1- ^wl^ :a2fl^(10)* M-Hl-ifl^ 7B2^Ho1i:q-. 
<44> ol^l-eK8, 9)^ ti>^^*>7ll^ £ 4 ^ S. 5<^1 H-B^-^fl :^o] ^ 1-H(15) 

5^1- ulH(16)<^l ^^1(18)^ ^-^ ^^1- ^tb ^311101^1(17)1- A}o]6]] 

^31 tiHfl^dO)^! 1-sl ^(12)0] ^^^IJI, ^7l l-£i ^(12)5il- <^1^ 1-Sl(8. 

9)A>oloil^ ^ allol^CDlSADol ^wlSjii^, WEfl^(lO) ^^^] 7fl^€ ^ll«J-^ 7H^ 
(19)» ttl-51- -^^ ^^^-a-(l)^ IJ-*^ ^^^1 ^1- S^^Ml ^i::!-. atl: 
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1020020055231 2003/7/19 

^7] 1:H(15)^ uiH(16)^ W-Hfl^(lO)^ ^lllJ-^':^! ^^91 ;^l2«o^^^S- %^■ ^^^^] 
2:<?lH(ll)S.Ai 7l^t]r^-. ^'a-^(l) ^^^^ ^^^3^>JI ^7] 

tilJE^H <='l^ l-e^(8, 9)1- >fll«c}-*^ ^111}-^<^1 ;^ll2«<J-*j=-^S. 

<^1* l-s1(8. 9)» ^-B-^VtII ^r^.. olnfl -g-^-l-^^ o b = Ey/R^^l^isq- ^o] tiV^ ro\ 
3.7M ^v]^^}s.S. Jl^ *ei(7)sq- oi:g. l:ei(8, 9)# i^^Vfe •^l-^^'^ R<^1 ^^1 

<46> ol^>, ^Jft!: 5.^* ^ w>^^t!: ^^1<^1» -g^^-^-S^^ ^ 

^ c-l^ >a-^il*l-7fl ^^tbi=l-. ^slM- ^ ^1-71 -M^1<^1^1 tt^s]^ oi-qs^- ^ 

^€ ^^^t.^ ^^l<^ll:ol ^ ^^1^, ^^1 *>7l 

<47> [^Al<^l] 

^ ^'g-e- 91^ ^'S^ S-^lll- -g-S-«H ^-a-^CD* 91^^}^ 7}<^S.{2)S] 

^'a-R-(l)^ ^ ^I'H^l-^ ^^^^7l(3)7> ^^ISlJl, o]^6\] %A^-^(1) 

^^^1(5)7> ^^]^Ji, ol^ofl ;g5|-*>fe >^>5q^ ^^^^1(6)7> 
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' 1020020055231 ^^^V^ 2003/7/19 

9)^ ifl«.ofl <g-^ ol-§- 7>^^>£^ ^a}-t!: 2711^ w efle^(10)<^l ^7] Jl^ l-e1(7)sl o] 

<49> o]:^ l-el(8. 9)^ ^(12)4 o]:^ l-eK8, 9) 1- )^ ¥ 

«6^*j= 7H^(19)7]. 7fl.g^ ti.a|l^(10)<^l ^J-^3^)J7, 1:B(15)7> ^7] «.2fl 
^(10), ^-^^i)* ^tt :ii3^|lol/.^(i7) ^ ^^fl(18)» ^^^}^ m] #^1(18)5^ 

<50> ^>a-a-(l)7> o]^ 1-5^(8, 9)» ^M7}^ ^91, ^^7] o]^ l-eK8. 9)7> w.sfl^ 

(10) tfl«-5i wj-^j: 7>oi:^(i9)# tcj-e)- <^1^^>^M-, s^:^ 

(11) <^1 w.5fl^(10)^ «oHl= sl^ofl <?i^tbi=f. 

<5i> ^ o]:^ l-ei(8, 9)«- xfl-^<^l ^4 '^l* 7>^*>£^ ^ 

^tb «efl^(10) n(n= 1. 3, 4, 5, 6.,)7fl7> ^7] Jl^ l-S.(7)Sl o1:f<:.il o^^^H ^^1 

<52> ^ ^^1<m^ o]^ 1-&|(8, 9)^ <?>i41^7> ^ofl ji^:^^ 

wefl^ (10)011 7fl^€ 7]-oi:c(i9)§ n).g| ig-^ oi^ 

<53> ^ ^^1<^1^ ^^<^lS.Ai ^1-71 ti.efl^(10)ofl ttj.^ 7>ols.(nls.Al)7> 7fl>isl<H 

o]^ l-aK8, 9)7> 7].oi^(ol£Al)l- tc^el- iS-^ ol^3^>^, ^ 

7] w.Bfl?^(io)al 51- -^^^ 'a^^'^Hl^ 5X1^ S<?IB(11)7> ^^ISlol «.2fl^(10)2l 

^-2] %4 ^e^-^i °1-S- 1-2-K8, 9)7> ^^tb^. 
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• 1020020055231 #^ 'U^}- 2003/7/19 

<54> ^ ^v^oil ^'^^^(l) ^^<^1 ^tb ^1-^^* °ll-f 3711 #7>Al?!l <?1^^^^ 

^^o.s.>^ o.^^ 3g^:a.ri- ^7]^ ^711 ^ ^tq-. SEtb <^1^ l-e-KS. 9)1- ^7> 

<55> 131^. ^ ^t^ol ^7l <>i^^ Hl-^^tb ^^HM ^^*><^ ^^5lol^;^lnl:, ^^S^ 

^*1^^^ ^ A^HlA-1 ^^>^ oi&i^ ^^<^1M- S.^^ 

^<^1^. 
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11 

-g-§-*H ^^^-^(D* 7>^5-(2), ^-^^-a-Cl)^ ^ 

si Jl^ l-5l(7)7V S^^J-^1(5). ^71 7^Sl\^ ^51-^^1(6) ^ ^7] 

^o]Z. *>M- ol^o^ oi:^. l-eKS. 9)7> ^>7l Jl^^ l:eK7)^ <^1^<=>11 "^l^^}^ ^^1 

^^^^ ^^1. 

2] 

^1 1 %H1 ^<H^i, 

>^7l ol^ 1-&K8, 9)^ ^<>]S. 27fl ol>^ol ji:^ ^^(7)^ ^]^^] ^^1 
[^^«^ 31 
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1020020055231 ^^^V^ 2003/7/19 

^7] ti.2fl^(10)<^lfe ;^U«J-^*^1 ^12«J-^1=^ ^tb 

(11)71- '^^•^'fl ^7>S. 7fl^d£l^ ^1- ^^-^.S. ^1- ^tt 
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%^ '^T^: 2003/7/19 
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1020020055231 
3] 



■^ 'U^}: 2003/7/19 
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%:^ '^^V: 2003/7/19 
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